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Abstract of J PI 0270363 
PROBLEM TO BE SOLVED: To provide a 
technique for removing catalytic elements from a 
semiconductor film containing silicon, while 
leaving the characteristic features of low- 
temperature process. SOLUTION: An amorphous 
film 203 containing silicon is formed on a glass 
substrate 201 and crystallized by use of catalytic 
elements. Subsequently, an impurity element 
which belongs to the group 1 5 is selectively 
introduced into the thus obtained crystalline 
silicon film to form gettering regions 208 and 209 
and a non-gettering region 210. Further, the 
catalytic elements in the silicon film are 
transferred to the gettering regions 208 and 209 
by heat treatment. Through these gettering steps, 
there can be obtained a crystalline silicon film 
21 1 with the catalytic elements being reduced in 
amount to a satisfactory extent. 
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^^m^^ts4¥^m^mi^m\z\ty)u-r-0Ai)^^^ti 
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40 Bmt^7cMi:VX. Ni. Co, Fe, Pd, Pt. C 
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&'$:t^m&i±^mi^m.^mmLrcmm^'^>^^7.^ ah 

in Film Transistor ; TFT) <Di^&:^mizm't ^ , 
[0 0 0 2] *IBaa«{C*5ViT, ¥W^gSt« 

[0 0 0 3] 

[0 0 0 4] 7^y^^:/^h>j^7.mm^m^mm\t. 

[0 0 0 5] c:®^;^: H^-f A*— iHlSS-^n>?s/i7|EjKfj 

mm (7^rJ1.7rX->iJn»K) ^fflv^-S c itt^®^ 

>]K) *filttStLfcTFT*t±S^(C75:Oo-:?S>S. 
[0 0 0 6] ;*:fgHj#ett, :«/^X»«JilCies^4S^ 
K&#*fcJ&oe^S t bT#IS^ 7-130652 

[0 0 0 7] CeDSJB«tt«7C5g<Df^ffl{r^D*SS]* 
[0 0 0 8] 

[^W*^«?*Lcfc-5<h-r^SI8] tC^T, ±ia«!!«7C 
T^^-vUT^&Jia-r-S/S:*, TFTOfim4#14^fi^tt 

[0 0 0 9] TFTmmam'ptzmwi^rzmmTt 

(TFT*<:t7teS8[C$)^^CDm 

[0 0 10] ae-DT. i&^itmtmi^Ttm^m^mzm 
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[0 0 11] LA^L/Sdt^,, ±IE^g*ffltiSi®^tc{i 
8 0 0'CK±©fliS«!ia*ti£jgi;,^sfci^^|^^jc5g^, 

ffl t ^ fcfi js u -fe X coitis Sr w ^ *^ r d t T&t-e ^ 

[0 0 12] *^iq«±fBP.m^*®i!*-T^$nfefe<0 
/O [0 0 13] 

\zn LTK#SH^^*ti^©i^s<k^a;«-r *ttj«7c* 

«:®A-rs^2«lSi:. iOS^iaStCcfc OMIHIfSK^ 
^«fJKS:Sa-ffc$-a-S^3 0DlSt. MtB^SCDiat? 
»^nfc^««:-^tr¥^^IK{C?*bTl SSelCS-r-S^ 

^K>mm^m.^7tm^m.xvtzmm\zm^mmytm^y 

20 >v^'J >y$-a-^^5<DIgt. *iJ>ift< wi 
[0 0 14] Sfc. iffeft^HSWr 

T.nt. mup^^m^mwm\znvxwi^^m.^m^m 
(Di^m^^m&t^mmTtm^m^m^zmx-r^m 2 05 

fc-gBS:^Sft;$-a-^^3®xg<h. flStamscDxstc 
cfco»enfc^^4^trifs^«:i^fc*fbTi 5m\zm-r 
30 ^Tm<&7im^mnmzmx-r^m4(DT.mi. 
mizj: 0 mm^Hi^TLm^mA vrzmmtzmMmmTvm 

HiJffi^ 5 «XglC*5tt-5lral^ia3S«B5tSS«OT^^ 
[0 0 151 l^aS¥^^I^IS*ig®{t$-a-SXS 

<»: 1 5mizmr?>^n^7cm^mx-r^T.mii<nrn^iz. 
^mi^mizMvxu-^-yt^rzit^yt^mm-r^jim 

[0 0 16] *^§goS*W/S:BM«. S^*^t;#S 
5:K*^e,S«nfc7n^lc:J:syy5'U >^^«Sr*iJffl-r 
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p t (e^) , cu (^) . Au (^) iiiRmmx$> 

T a& S ^1 i *i!|9J ?g L T I » -5 . 
[0 0 18] Sfc. ±I2«!!»7c3g*yy^U>y-r.5 1 
W 5;K7CsBibTtt. N (^^) . P ('J» , As (at 
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^) . Sb (7>^=E» . B i (fX-7X) *t*tfe. 

[0 0 19] si^mmumti^xitt. mmTcmtLx-y 

fflLfc®^, 600 rBa^OJto^aStCJcoT'J >in-> 
^)lifl^^1S.i&^l^m^^t. '(DBt. Ni3 P, Ni 
5 P2. Ni2 P> Ni3 P2. Ni2 Pa^ NiP 
2 . NiP3 

CO 0 2 01 W±««{C, a^Sr^tJ|^ag¥^*^KW 

[0 0 2 1] U^. 31^, ±IBSt!«7C* (^JStc^) « 
[0 02 2] <i:C:;5:6t, 

#tri^a<4¥^«^Mfi' e, ^HEin* ^^*-r -5 c t * a 

[0 0 2 3] 

0 5 -eLT, Mai4##«=)K2 0 5 IC?* LTl^ 

2 0 6 4^S, 

[0 0 2 4] ttiSE7c5g<Digss®^$-a-fci,»®j^ 
(Ky-;'^^U>i/ffi«) *^>?X hVXi? 2 0 7-t?« 
(^V S2 (D) IC^-r«:^P7tsgOK — tf>i/IgS:ff 
5. ClOXStCJcO P7C**ii5jiSlC-&Ayfc*ffii^ itfy 
i^V>ifmm) 2 0 8, 2 0 9*3j;0:8^y-;/^U 

ia2 1 oam^^m, 

[0 0 2 5] ^LT. l^v'X hVX^' 2 0 7S:|^*bfc 

®«S2 0 8. 2 0 9'v<i:g;i!;^f-li-.5, 
[0 0 2 6] mmiZ. >i^ffi«2 1 0C9*-* 

+^^■^c:^SM^nfci^s^4i|i«<^:lK2 i i^^-s. 

[0 0 2 7] 

[SIM6^] 

P (U» S:?iJfflLT::i!y'r;l/^yy^U><5'-r-2) 

[0 0 2 8] s-r. 0 2 (A) ic^fioic. :«^xa 
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«2 0 i±jcT«fiKtLT, m<tmmm2 0 2^-:r^x 

3^*K2 0 3=&iOnm<Dm^\Z^m-r^. C«MJPttlO~ 
TSnin (i!?$L<ttl5~45nni) CD;i$T*ntfSti, 

[0 0 2 9] ;5::fe, #ft»^3^)«ei^JCfeS^*-&tJ#^ 
SM^^ftM. «31;^asix Gei-x (0<X<1) 

[0 0 3 0] :k\z. $^^mmmm2 o sa^m^it^ff 
10 3. mmu4kmt^m^i-i30652^:tk^(ommmi\zti 

[0 0 3 1] S-r, ^m»Ha4"lC*5tiTUV^t*^l* 
•r-5:it(CJ;0#SK^5!IM2 0 3 CDSSCS^ b^fet* 

[0 0 3 2] 'A\z::zyir)Ut:l 0 p pm 

20 Bmmmm2o 3<Dmmfzmm^=.-yyjU'^mm2o 4 
[0 0 3 3] 0 2 (A) {c^-r«^*#fce.. ^mf^m 

m.'PXiOO -C, 4hrs©Snl»«aS<&ffti. #SKil^l^2 

2 0 5i)m^n^, m2 (b) 

[0 0 3 4] 7S::fe, cioisaflixeicse^tfeiii^^^tr 

#5'iea->'Jn>M (5l?U->U3>K) *iJg^$n-53&^, 
30 [0 0 3 5] Sfc, ±l2SDf^MS«ai^j^Ct5tiT550 

~700 t: (jff$L<«550 ~650 t;) cDiia-eff 3Ct 
co^. Sal^fflS«±ls»:^!f^xs«oBf^ 
UT<s6ffl-r-5 X»«©:tf ^xs,^<fc 0 <£ < 

[0 0 3 6] ±.^lMm:mM\^Z7 7-^7.7--)V (Mm 
S ^ > y T ;P^<Diinfa^g Srffl -& ^ 

40 [0 0 3 7] )!k.\z. n<=>ntci^^^mmm2 o sfci^L 

S5gK2 0 eS:^^.. *SliSC!9TttK r FX+->-7U- 
if- (iS^S2 4 8nm) SrfflVi^Tjt, XeClx4^->v 
U'— tf-^Y AG i^— »f-^*ffli»s ;i ifc-e^-s. 

(02 (C) ) 

[0 0 3 8] *lisacq-cfflti-5x+->v^— tf— 
5(7 ICJ:0. -ao#¥g5ttSg*<}gfiK*n, Xy-Jr;!.**!^^ 
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Sdfr^T t iiS o T t» -5 . 

[0 0 3 9] S2 (B) IC^-TiKSfkXgT^e. 

[0 04 0] U— tf-3t«^i**ii^7U/te.. ^SttS 

Uv'X hVXi' 2 0 7 S:J^^r-5. Hir^(OK<bim« W-i^ 
X h-?:^^' 2 0 7 OS«tt*iS5J6S5«4m*ia&S. 

[0 0 4 1];^{c:p ('J» tc^w K-tr>i^ig<&7' 

-tf>i^*ft«RFm:^*20W , JO^SffiS: 5~30keV 

lO'^ions/cm^e^li (»SU<tt 5xio'3~ sxiQi^ions 
/cm2) TfrAti^ti. 
[0 0 4 2] fs.:^. '4m.t^1fiP7tm^-\f.>if&XJL 

tsi^ts.^^ Sttc^tiT, *^^#e«iini^«ffin 10k 

eVtL. K— X«« 1X10^'*— 5X10l*ions/cm2^-r-5 

[0 04 3] 2 0 6^ 1^35®^ 

ii5< ;S5«;a:*#*IS«LTP7c^ K-fcr>^fxa*ff 
•p^lt^iff^Ltn Wifi© 5xio''*lons/cni2tVi5 H— 
Xa«igffiift^-r-5t, iKi 4X1020aloms/cm' iC^fjCf 

[0 0 4 4] *f!?g#e>Otf»UcJ;n«. 0 2 (B) ® 

n&-yir)imm<Dmmmit ixio'^atoms/cm^ m 

I X 1 o2<»a t oms/cm^ SSeAiSS-r -5 J; p H - tf > y 

[0 04 5] CWPTClil® H-tr>i/«S2 (D) C02 

0 8. 2 0 9xm^n^mm mr. y-y^'j>;y®^ 
iiip^) {c«LTfft>ns. CCD H— fc!>:y©^m, y 

y ^"J>i''miiE2 0 8, 2 0 9ttP7c5g*ii5igSt'-&W 

s -f >(D tf «s c J: T# SMft: $ n s . 
[0 0 4 6] 2 1 ot?3^$n-5®« («T, tsy 

•;'5"J>yffi^tli?^) U-:^Xh-x'Xi7 2 0 7JCJ: 
oT«a$nsfci!6P7cm«H-tf>;y$n;5:Vi. SEo 

[0 0 4 7] P7C^<7)H-bf>^^xe*<tlTbfc6. U 
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>'XhVXi7 2 0 7«:K5*Lfe^y«y^'iJ 
ftl^ftffiSSrffti, fi^y>;/^U >i!'®i®2 1 0 ©rtgKlcJS 
#-r^->y^r;i/$. y5/^U>^M«2 0 8. 2 0 9IC 

3"J>i'«*t2 1 (0 2 (E) ) 

[0 0 4 8] ::(Dm. mm:mmitmm)^'p\zii\,^x^m 

iaStt 500*CJEA± (SfSL<tt 550-650 "C) fTtHi 

10 Sin jasBsr^itt 2B#F«m± («F*b<« 4-12 

[0 0 4 9] ^^-rs*«. mmmm<Dmmisj:zs 
mm{zj:'DXii'y^o>'^f&im\ti^^<^^T^. m 
m^®P7C3g<©K-fcr>y*f^t(^«nc. 

[0 0 5 0] ;f5:*, S«(C*3UT. 
20 [00 5 1] «±©«|;a:Mf^5ZlSXStC<toT. fi^y-y 

3"J>i^®«2 1 0(Oi^gp«--yy;i/«y-7 5'ij >^5^® 

^2 0 8. 2 0 9^^ (^^®7^|6]^) t^ViHi^n-S, 

y;i'*i^l&L^<;ia:oTt.iSClt, e)tc:y -y^ U >;5^ 
^^2 0 8. 2 0 9*t#S«<kLTti5J:irc:J;DI&S 

[0 0 5 2] -€-bT, ACS'— r:>i^lcJ;-3Ty-v:S"J > 
yM«2 0 8. 2 0 9 Sr^*t--5C:tT+i)-t--yy;P 

msti)^t&m^tLtzmi^/\^—>2 1 2*t^€.tis, ;a: 

50 *3. 02 (E) iC^rSy-yi^U >^ffliK2 1 1 fC*3l/i 

T, y^^'j >^«t^2 0 8. 2 0 9 t.mm-r?>mms^ 

^fC-iKlC^*T^Ct7&tM*Uli. (0 2 (F) ) 
[0 0 5 3] (*fg?^©llffi*fi^(C||LT] 

x.tf^-yy;p) s:f<jfflbTieffl,fl:-r-5xs, ©M^wtc 

1 5te7C^ (0i|A«U» «:K-l:;>;5'LTy-y5"J> 
y®«ES}^f£T-5Xg. <S>1^m%M\Zii-DX^¥ -J 9 ^) 

40 XgT*-5. 

[0 0 5 4] ®t<3)*t*^ggcDg::*:«Be<j-pfts 
rP7C^Jc:J:SgiJK7c^«yy ^'U >yj {CH*3-5XS 

(a) ii'yi'V>-^<Ofceb(Dlmmi!kmizi5l-f^mmm.m. 

(b) yy^' U >^<ofc^6<D^J^^^^V3Slc*5^t-5^BlSifl$PB^ 

(c) PTC^oaAxetiittS K— Xfi 

(d) P7cm<^&xxwz^n?>ijamns. 

[0 0 5 5] 4^mm\t±i&/^^ :^—^i>mSHzm9h[^X 
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[0 0 5 6] ^rH-e>^XS^, Jnji«flE30keV , 

F— X* sxio^^ions/cm^Tfrt^K Mmmm^zmmiz 

(F) fc^^n^^sti, -en^nflgfc7--;p;^ccL. 
400 450 ic. 500 ic. 55ot:. 600 x:(Dm'^<Dmm 

[0 0 5 7] ^^y^^y^mmz^^i. 

;/^o CC0?Lt5FPM (HFtH2O2^^;^H:'r0.5:0. 5 {Cg 

[0 0 5 8] 7^*5. ^^g^TfS^SF^Oifeff^fC*^ 1 
60X200 Mm(^/t^-> (^T. IS^/'?^ — >^»&T) 

T^^o 04tc4Dl.^T. 4 0 1. 4 0 2H1Sy-/^U>i5^ 
4 0 3:f&^y^y:$^U>^M«TS^o H^Ufe/l^ 
— >ti4 0 1 T'^$nS®i^{C^*J^^"r-2>o 
[0 0 5 9] ^3 (A) - (F) CD^*^£«^f 

ii5 < ?5: S tc o nT§g ^ (zli^/^ ^ — > <^?L o 

[0 0 6 0] e:cD<Sf6j^>/^:7(c^ti6;tfe<^*^05t? 
[0 0 6 1] ;^cc:fe, 

[0 0 6 2] a5T« 160X200 u mCDA^?' — > i## 
^'Ctc20xioo (0/^5^— >cD"::p{c:::?iiTII^;t^^* 

a&*;&^M^LTlK ;i<h;{|tffilig-C^'5>o l^tC, 20X100 
0/t^->TH 160X200 MmOA^ — ><1:0 t>^SI[(C 

^^■rs«rsi^^^e>n'5o 

[0 0 6 3] z.o\.xifmm.(Dmmn^'(i^^ 150x20 

ffi30keV , H-XS SxiO^^ions/cm^-eff l^, V-j^^ 

fi?i5ii(j<i:fii>. ip-^^ttT^ieoo t:et±-c&-5c:^d^ 

[0 0 6 4] CCT, P7C^(C<fc^y*>^U>^«!l*(i 
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i:;^So cntiy!y5^'J>^S**t]K®i:^ff;^:35-f^-t? 
CO y ;U co^id IC J: o T Jiff -r -5 i (c ^ -5 o 
[0 0 6 5] 160X200 MmCDA:^' — >OJ©^, 

1 60 M m T * ^ COT CI CD/'? 3^ — ff^ .^:.^75^ e> ^ -eco 

ffi^f^o IP-^. ^^C<<ht> 160/imi:l.i^SgSicD|gffl 

flfi<Oii^/^5^->co^^7&^^. 200-25 
10 0 Mmg^C0Sggi^'C*^J^<hI^<t<0^^dq#en'&<i: 

[0 0 6 6] ;^i5. :iCD 160X200 um^l^^o'^^ XO) 

mi^mit. mm\zy^v^^:/^hui7 7.mm7^mm^m 
^•r^TFT<z)Stts/^5^— >co— -D-efeo, ^<o4»T 

S®^«j5£-r>5^TCDT F TfCjgffiT^S, 

[0 0 6 7] ^fz. mmf)^ 20Qtim^±^/3:^mU^^ 
X(D^itm\^. «^^«F^<A*-lHlK^«^T'5TFT 

^cox^-^?^^{::iilM-r^Ci:;&tT?#'5, Sfc. SiS^^ 

jffl ^tn^iSi t5 ^ ^ {c{sv^as*ess^y ^ u > ^ 

^^$:^6n^c:<hfi, ^5CO20X100 Mm<D/^^ — > 
CO ^ ^ ^ ^ o 

[0 0 6 8] ^xS^coKl^tt* 
#«tlxT^SMftcD±^^600 X:fC^a6, :i2ias#PHm?¥ 
ttfrcx^^TIi^;'^*, ::<7)||KTfi, 5a3gjlSS:600 
H^L. H-e>y^f1=«»PiSSEE30keV . F-X« 5 
xio'^ions/cm^TH^LTffofCo 

5(? [0 0 6 9] me (A) - (F) (c^$n'2»^s^^, ^ 

n^niS{CZn-jl.75:L, 1B?Fb1. 2B?rBl. 4»tFp1. 8 

\tum^wit<Dmmhmm(D/'^i$^-> ( 160x200 

m) <hL, fF<ffi:&j*fiW]^co7LcOli^43<fcD;{IWSaf-e 
[0 0 7 0] ^6 (A) - (F) JC^r^ScOM^ig^ 

y^v>^mm\zm±T^ii<Dmti^'PT^. ^\z. m 
40 [0 0 7 1] :i(Dmm\z^\f^:^^mm^(Dmmmy^m 

^T^t @ W (O ^ Stt^^K ^ C <i: CO T # -5 ^ff T o 

[0 0 7 2] ^fz. me<DB^^hL\zfuimmmhm«r 
^mt(Dm^.^m7 iz^T. m7 'r^\tmmmm<DmiM\z 

«^ o TM WSS ;5»tja/>'r ^ ffifp] * ^ ffi (C ^ ^® ^ d ^ 
T^^^ >i;^bfca^;6^'?>10P$FB^$:@;^ 
^*fcOT?Lco%^dt;S:<;^^^i=^a$n-5o ^fz. M 
50 ja<oaili20X 100 ^mtOyX^^— >Tti, ^"^tCfflS^rpI 
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[0 0 7 3] ^fzs y^y:$^U>^24^(7>^<h:^S I MS 

nty^Sii^-^mcD-v ^)l.mmf)m Txio^^atoms/cm^ -^^ 
o7tcO(C*H>. Smmmmx-m SXlO^^atoms/cm^ f-^ 

f)^^mTm, (m 5 x 10**^3 toms/cm^ SAT) iZ^Xi&M^ 

X200 um(D/'^^ — ><D^^L-^^Oum<t><D^m^S IM 

[0 0 7 5] f;i±(Dm\Z. m7<D 160X200 MmCD/X^ 
-XDf^^^O. K-tf>yxg^ljP3Sa£E30keV . H 
—Xm SxiO^^ions/cm^TfrC'i, yy^U>Cf<DmmU 
S^6001C(C@^Lfe«^, ^c^ffl31B$P0ltilO^P«ie(± 
* ^ C i: ;5itjFf ^ U ^ t.^ ^ i^^;J|t^ tlfc, 

[0 0 7 6] b75^b75:;^i^^> fiigXg<7)7;;i/-y 

[0 0 7 7] :k\z. :$i^m^^\t:»^7.mi&<Dmmit^ 

^600 *C 8B#Fb1{CH^L. H-tf>y^fr(;DA^^-^ 

[0 0 7 8] C:c-e«liniiajE^30keV {CH^b, H — 
X^aS: ixio'^ions/cm^. 5X lO^^ions/cni^, 2X10^^ 
lons/cm^X^^rzm-^O^mM^Z^^^^XmS (a) 

(C) IC, Sni^SJBE^lOkeV {ClH^b, K— XS* IX 
lO^'^ions/cm^, 5X lO^^ions/cm^, 2 x lO^^ions/cm^-C 

^Pifzm^o^mmz'oi.^xms (d) - (f) (c^-Tc 

[0 0 7 9] ^8 (A) — (C) (D) - (F) 

JC^fSlfr. lOkeV <^®^=fo30keV<O«^=b K— Xa;^^ 

mm'r^\z»^xji<Dmm'p'r^mi^:^mmx^^o 

3tiail^£E30keV (^^ft^T^i 2xiO^Sions 
/cm^X^^\ZK^m^Ly^<f^'Dfz<D\zM\^. DOiiajBE 
lOkeV t^^ffTfti Sxio^^ions/cm^TKtcJL^&^^^b;^ 
Kr^-Dfz. 

Co 0 8 0] ^fz. Ji<D^f)^u<U'Drz^i^x{iikmi.rz 
ttiTm^xmrn^nx^^^z^i^mmx^rz. 

[0 0 8 1] Z<D^3^^^^ibXmi<D^^y\Z^r. 
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^y^jucommx&^o =:-^y^j\^mm(Dm^:^mt.mm(D 

[0 0 8 2] ^1 (C^-r^tC. ^«TH30keV (Dm^\Z 
iiPTC^CD K — Xfi^ 5Xl0ions/ciQ2^bT*)^;'c:*tj 3 
XlO^Satoms/ciD^ <D-y^jlf)i^^\^X^^^f)^. PU< 
<ht>2Xl0i5ions/cra2c7)H-X«T^UPfntiS I MS 

ntz. 

[0 0 8 3] ll8StCf^=bo<hffit.i H— XfiTfSiaiT®^ 

10 x-y^}\,mm.ti^^u^ti^-^m^f)^$>^. mix\%m 

mxUU^^f)^^ -/^;Ujgg<h X»o 

m^^z$>^mmm%m^^^mm\^x\^^^. *gHH^^^ 
\z^ \^^imm&mm^'r^xh^ o o 

[0 0 8 4] mi^XmOkeW (Dm'^\Z\itP7tm<0 

\^—xm^<i^tsi< th sxio^^ions/cm^az-rnas i m 
s (^^ttiTK^ y "rjumm^&mx^^ z hi^mm 
^tifzo ^m. Mmz\th'D t:m^]^—xmx^mTm 
^x- ^y ^jimm:^mm ^ ^m^f)^& ^ o 

20 [0 0 8 5] C<D«tC10kwV i:30keV hXm^ti^f^mM 

timntzmjbvx. p^-t>^Y—\^>^\^rzU(r>-f^> 

:fnyT-X )VtmU^fzi^X$>^Zhms I US^mx 
fiSlg^nXi^i^o lOkeV OJnjt«£E"eF— 1!>^ 

^tz:f5ti^un^\zw^m^n^P7tm<ommt.m:mmzm 
<> ^^y^^)>^\zm^''r^P7tmti^^\^^tz^x&^ti 

[0 0 8 61 \^±<Dmft^^mf)^^s y^y^^U >^co/ha6 
<r)mi^MW^%^Q x: mmxffo^^^'D^^}Hxmm<D 
^Stt^^M {¥ PUfSMXHiA^t^U^^^m) ^n^fz 
30 a6(^^ft<fcLT. mmmEEme\ TK-Xfi^ 2X10^5 
ions/cm^^iiiit* -5. ^t^it^J0ii«JEE10keV TH— XS 
^ 5xiO*^ions/cm2jl^^±it-^C<h^t»^ Ll^^ t;6^«g 

m^nrzo 

[0 0 8 7] i.f)^Lf3if}^i^. mm^m^iLximmm&ii)^ 
So SEoT. m^x\tmmm&iQke\ x]^-xm^ sx 

10'4ions/ciD2g4Jt C hf)mhttf^\.<^^^^X$> ^ 

[0 0 8 8] ?^j::fcH3]^co«fc, mmm&f)nokey (Dm 

^, K-Xa^« SxiO^^ions/cm^tiJiTa&ntf- ^yy;i. 

ifti^ i^\zm^mx$>^'^mitf)^$>^. 

[0 0 8 9] ^tz. ^^mmi^lb^. TFT#tt(Cj^S€ 

^^u^^u^ju^^^x\^^^-v^)umm ( ixio^^at 

oms/cm^ JEAT) iz^X&m^it^fzisblZlt. ^ib\ZlS:i.^ 

-So 

50 [0 0 9 0] ^zz^x. ^%mm^\tit^mm^i.x^j 
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[0 0 9 1 1 ^Ci5, H-tf>>/^fl^tiSnMSEE30keV . 

[0 0 9 2] U>^H-e>^b;^c^9 (A) tC^flS 
tSFti-:y^r;i.;^i^^f-y^^3^iJ >//$nT 160X200 m 

7^^. 4^D>>£ K-br>i^bfe^9 (B) ^c^rl^<s^-c 

[0 0 9 3] i^±<Dm\Z. :^^mf)^^Tyyi^o>^m 
[0 0 9 4] mWz. «±tc^b;t*%B^^^fcJ:^^ 

[0 0 9 5] *3S£^#i5.C0||]KTt^iaSt^ii5V^H^^t.^ 

T±{SMa^«700 t: (JF^b<tl550 -650 t:, f^^« 
[0 0 9 6] ^fc, «a31»$Pp1«S(.^(5<^:^t.i<hl>^iem 

h^^^-r^^, ±Kti24^rHi (5f^u<« 4- 

[0 0 9 7] ^fz. 600 t: 8P#F«lOljp||ft5!l31<&B9jf 
^JBE^lOkeV hi.. Xfi^ 5X lO^^atoms/cm^ J!^± 

^T^cii^-y^jim^^^mrm^z^'ci&M'^^^ 

[0 0 9 8] — lX10^83^Qjjj5/(,jjj3 

UATt::r^(OT+i>Tfen«. H-XSti ixio^^jong 

oms/cm^ ) T+^J^^^^^n-So 
[0 0 9 9] 2 ) **iSfisjT^l*JSfi?y 1 

^^Tmrnr^. ::<D^^it^mzm'r^mm\tn 

[0100] miO (A) tZ43t.^T, 3 0 Ui:Jtf 

^XSg-^SO, ^c7)±(rTS6K3 0 2. IKiP50amO# 
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mrnhziy^ji^^T^) ^m^^\zmmr^rzib<Dmo 
gB3 0 5 ^mif^, 

[0 10 1] z.(D^t^'cmm^m%^\z^^^xuvyt^ 
m%iL. 4^^m^mm3 0 3(Dmmmm\zmnit^m<D 

m^^\f>:2-hm\z^om^\.. 4^^mmmm3o 3 
co^stcffi^ii- -/^;^^wg3 0 e^m^-r^. m 

10 10 (A) ) 

[0 10 2] 010 (A) tC^f «liSr#fc^. 

Ha4'T6oo shTs<Dmmmm&ff^^. 4^^mmmm 

3 0 3 ^^Sft-r^o #fSM^^IK3 0 3 (Dl^^it\t. 
fnl) tCifff-r^o (^1 0 (B) ) 

[0 10 3] z:(D^^itj:m\z^^^{m^^rz\t. 
20 [0 10 4] ^fc. ZKDm. iSa^b^oJKfi, O:^.^^ 

)\^(DmMmm3 0 7 (^^^mmm) , ®«fig«®®3 
0 8 (^^itmmm) . (3>mm&t)^Ritifs:f)^'Drcmm3 

g«IW{Cf£^S<h'r^cr)^S«ifiESM^3 0 8CD^-CS» 

[0 10 5] :k\z. mi^nrz^^{tWi(Dmmm\zni.T 

I/— tf— ^<^RgStS:fT3o c:n{3ci:0eifi&SM^3 0 8 

\t:km\zm^m^^m:^nrzf^^itmmm3 1 o^ts: 

30 miO (C) ) 

[0 10 6] u-^-ytommibmTLtzib. uz^xh 

VXi7 3 1 1 ^J^^SUT, P (U» 7C^cOF-e>y 
bt^o (010 (D) ) 

[0 10 7] ^mmmx\t;i<D\^-\^>^j:m^RFm 

:t?20W , mmm&lQkeV , H-Xfi5X iQi^ions/cm^-T? 
ff-So Z,(DP7€m(D\^ — l:^>^j:mz^r)ysy^ijy^ 

40 m^3 12. 3 1 3*5j;r/»y^y^U >^®^3 1 4;i>t 

[0 10 8] P7tm(D]^-\^>^xmf}mTLrz(b. u 
^v>^mm3 1 4(o\^mzmwr^::^y^ji^. 

^^J>^mm3 12,31 3(d:^\z (^W(d:^\^iz) ^ 

u>y®j®3 1 s^m^n^o mi o (e) ) 

[0 10 9] z.(Dm. mmmm\tmmmi\zU'oTmm 

50 «oB^tt<£:#«bT. 9&mum^^zfmmmm<D±m, 



IS 

[0 110] ^LT, /^^-=.>ifiZi:-z>xyy^U> 
ifmm3i2. 3 1 3S:|^*-rsc:it?+^)-(c--yy;i. 

y^y^fi)>ifmm3 1 2. 3 1 3^:imt^T^mmmh— 
wzmi:-r^ztt)m^v^>^, (010(F)) 
CO 1 1 1] ^nmm<Df^mtmwt^m\'^r:^^^, mi 
0 (B) izfR-rm^itxiscDmizn'^ti^mmmmm.s 

mmtzit^-ci&^^i^\^'^o<i^mi!i^&^. 
[0 112] mt>, mmmnz^vfcm^itm^j:*) 

0, Ma^^*s< L^so-r-si^a:. ya-fexeg^cv— 

[0 113] C*MfiSJ3] 4i:*ifeC^-C«N5^V^;PMT 
FT iiP^^r^}\^mTFTii=S:mmmzi&^-^t>itrcC 
MO S In|?SS:fPKf -axSC^fC^ViTlft^^-r-S, 

[0 1 1 41 0 1 1 (A) Jc:*5tiT. ii«:^!;^;^a 
12ttTflfi)K, 1 3«N5^-v^;PSTFTcoe^4 

13, 1 4\tm^itm2 (F) <D^«/'^^ — >2 1 2-r 

[0 115] :k\Z. T'^XVC VDffiSfc«M£EI^C V 

«e»iKi ssj^fife-rs. (01 1 (A) ) 

[0 116] 5J:t'. T;U = n'>ASri^^J-i:-r-5^JSIK 
«:fi£ISb (0*-t*-r) , /l^'— :r>r5'fcJ:oT^0Dy'r 

PB¥7-135318^iiffiie«0DS$i5<£*iJfflt--5. I^ii«l3« 

«>a*i5SrfiJffi-rscit-e^?LK«o^gS!<bKi 6. 1 

7, «RSi*Ri®s?{kK 1 8 , 19, y-rhaszo, 2 

l*^je^$tl-5. 

[0 117] ^Jcic, y-f hmm2 0.21. 

^Sg^fblKie, 1 7*-v'X;^tbTy'f h«5^)Kl 5 
SrXs/f^>yL, y-r Hfe»K2 2, 2 3SrJBfigf-5. 

■r-5. c:^ Lxy-f h«feig:ffi2 2. 2 3 <D^ggB*<Slll L 
(01 1 (B) ) 
[0 118] 'AiZ. Na!S:#-^-r-5^j5e#>-f :t>«^'f :t 

^»T2iEiici)-t-tT^tn-r-5. *^iS«iS-rtt. s-ridiB 

-5. 

[0 119] dW^, j!nijgejEd<iiSOi«T^«ieife'r:^> 

ttetbLfesi4g«ffifc*tt-c;a:<sttJUfcy'f 

®^ (^$i<^mmit 1X|0*8~ ixio'^atoms/cm' g 
S) i:;5;S«lcH-XS*l8^r'5. 
[0 12 0] 2|5ja<O^JEia;^lni«:<g;3b0iSmBE 
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ffifit*^ 500Qt>lT (»SL<« 300Qe^T) <t;&.5«fc 
[0 12 1] J^±CDIgSriilT, N^-\':^;U^TFTO[) 

y-xmit24, ]^u-(>mm2 5, t^mm^mi^mwi 

2 6, 5^-\'^;U}^«£®«52 7*iJg^$nS. iiSii, 

10 FTroSffiSi|gi;<«Sit;S:oTViS. (011 

(C) ) 

[0 12 2] i);lC, N^^^^^JI/MTFT^fioTUv'X 

ias-fTP, iioxgfeS3]^<o:^Mife;^ln]xati^<lHc2 

SJ: 0 2 ~3|SeS«^*e#I'f ^>*^igLJ5:<T« 
[0 12 3] Z.a>m\Zl.X. F^^r^)VmTFT(r>^J — 

20 7.^m2^. \'\^^>^m3o. ^mm.^m.mmm.3 
I. '3'x^)vm^mi$.3 2tim^^ti^. (011 

(D) ) 

[0 12 4] ^±CD«(cLTffi14S*t^fiKL^ce, 7r 

— ;u, tf-Tri— ;^*fctt5>:7'Tr:— 
[0 12 5] srailfe»lK3 3^ i(iQm(r>m-&\zm 

[0 12 6] -eUT, 3>^'i^ hJ}^— ;i^SJgfi£LTy — 
XiaiK3 4, 3 5, KU"f >iBi^ 3 6 Sr}gfiEbT01 1 

(E) t*-r<^iss:#^. 7^mnm^'¥-cmm. 

SiSrff t>:^«:«:*sgfl: bT C MO S IslES*t^fi£-r -5. 
[0 12 7] 2N:*iS«»lT*-rCMOS|lIK«'r 5' 

TNANDiHigs, ^oRm^(D)^fs.m^^mm^^m^ 

[0 12 8] Sfc, a±«)«UcbTJgfi£bfcTFTttf^ 
^^;i'J^fiK®i^2 7. 3 2-^-€-CDpg^<OS&g|5{cn>yy 

ttW^tiTFT. CMOSJUK. $ JCttiJ£g|#:|lIgSS' 

[0 12 9] :k\Z. *f!^«rfiJfllLfcTFTCDm§L#tt 
(TFT^^SifeC^tttl-S) .i:*f!Bj^fij^L.;fS:tiTF 

SO 14 i ««« ir y-f H^JE (Vg) , JBEttiC H U-f >m«i 
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(Id) (D^^^^-DXyay hVtz^^y'X^$>0. Id-V 
g (Id-Vg ffl^) t^miti^. 

[0 1 3 0] S 1 2 (A) . (B) 
j|/STFTcOTFT4#ttT*0. mi 2 (A) {t^^y^ 
U >^ffl3g$:SSL>cTFT, Hi 2 (B) «y^yi5^U> 

2 (A) , (B) i^htiM(D 3 OmcDT FT ^Z-D 

[0 13 1] 012 (A) , (B) \t^n^n- 

^^^^]^U-f>mm (Vd) ^1 AV^i^rzm-^Oy^—^ 

[0 13 2] ^t*. 012 (A) \zz>\,^Tmm'r^o m 

12 (A) \Z^^mtSiN^^^:^JVmTFT<Dm'^. m~2 
0\^Oy<Dmm'X:T F Tt^^yiRm\Z$>^f)i. ^^(D:ty 
eSS8 1 (Vd=14V <Di©^) . 8 2 (Vd = lV<?Di^^) ib^ 

[0 13 3] ^fz. ^-r hmEEf)moviz^i.f)^f)^^t 

[0 13 4] ^LT. >^-f NSflE;&^0V-20V CD^fflTf^J 
TFT;&^:^><^^{C*S/^ese), :*->Sgft8 3 (Vd = 14V 

o^-S) . 8 4 (Vd=ivc7)J©^) ;^)tggn'5o c:<^^>^ 
[oi3 5]^tc. mi 2 (B) ^c;fel.iTt>^^«^':<^:7 

«8g8 5 (Vd=14V (^®^) , 8 6 (Vd=lVOi®-&) :fe 
^Zf:t>m^8 7 (Vd = 14V (Oi^^) , 88 (Vd = lVCD 

^»;dt§g^»;5MC01 2 (A) <D^ymm^:mr^^J^X$> 

So 

[0 13 6] sj-^, 012 (A) ^{t^tymms 1, 8 
2 t^\zit»^m'Drz^it^7^Lx^^^—:^. mi 2 

(B) Tti#tC:t:7«8K8 5O/\*^U/+7&«a5:H.i^>c0«h 
10 I 3 7] :^%mm^<D^M.\Z^tHi. TFTcOStt 

TFT^m^vrzm'^\z±j^<Dmt3i:^ym^<o/'<^y^ 

[0 13 8] 012 (B) (d^-TTFTCOfl^l^^itiS 

^fc^(^<^jg^^LT*5 0. iSis^m^<Dmm7tm\z^o 

^Vtzm-^. mi 2 (A) l3^-r«|{C::t:7@iR<Z)tf 
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# 6 g5± ^ tlT t^^ ^ ^: ;5f^^J ^ . 

[0 13 9] T^C^fe. 0 1 2TtiN5^-v^^;i.^TFTtC^ 
t.^TCD^iaQgL;t5?)^ P^^^JimTFT\Z:h\^^X^m 

m<Dm^m%^nxi^^^. 

[0 14 0] ^cx. mi 2 (A) i^^z^mi 2 (b) 

(C^Lfc^^1#14^S:«i<bLfc^5/^:7«:0l 3 (A) . 

(b) tc^fo 013 (A) \Z7f:'r^yy\t^y 
mmm<D. mi 3 (b) iz^T^^yit'^ii^j^-^m 
(m^m^i^mm) (DiEMmm^^^&vx^r)^ 54 
10 omcDTFTiz-Di^xcD^—^^mmi^x&^o 

[0 14 1] ^(Dmy3:^'yy\tTFT^i^(D/'<^y^^ 

wm'r^±xmMx$>^o m^^i. 013 (A) 

^, ^^y^v>^$>r)(Dm'^\t^^i(D::tymmmibmpA 

^SC±pkmm<DJ^^y^pq[ZU^^(D\ZMV. ^v^^) 

[0 14 2] ^—^m^Uhi^nrthi. ^o^Ufi^ 

M.r>X\^^^\^iin^^y^ii\f\\^<^ j£M%^ iU^z^y 

\zm,o t,^w^^. mz. ^<Dm.tmx\^^^v^ 

20 i^-^o 

[0 14 3] S£oT, 013 (A) X\%fv^^}y^^ 

'^\z\%^m.^mzwou.\^^z.t.tm^. y^y^v 
y^ui^cDm-^. 5 4 om<DTFT(Dvt>. m^o% (4 
3omm^) tiiopASscoMtciR^^^^ mrxDmi 1 

Ofa<OTFTtS 1-2 ffi*):^#;5:'b<Dt;5;oTL^3c 

[0 144] c:co^;^^^ti. Ji^<;)<$;5:S*(Ccfc OiK 
Sfk $rgbg-r ^ «j«7C^C0iSW <fc S U - ^7 X <7) 

30 f)^. ^y^u>^iiim\z^'Dx^m^nrz:ih^mmz 

[0 14 5] ^fz. 013 (B) (C^T^t'U5^^fflC0 

m^f)^\zyy^v>^i!im^fr'orz:&f)^ 

U>^y?5:LO«^, ®^tC^fU7^>f fflcO/jN^l^TFT 

[0 14 6] :i<Dm\t. yy^vy^uLcDm-^. tf 

^hxi^^^%<D^mm^n^. 
[0 14 7] zaymmiz'Di.^x. ^%mmibift'A(Dm\z 
#ATt.>So mn. ^^)>^'jz2>mmz^^ti^^^isL 
^xitf^B^m±<D^^(Dm'^ii.f)m< . isiix:^;u^ 

[0 14 8] *figC?9 1 fc:^L^x8cD^'&, lc0Wtc- 

fSBm,n\Z\t-^y^)l:fymVri.Xi.^^t^^i^n^. ^ 
50 LT. ^CTHi>Ua>co^*iiK^^<h-^y^;i.<i:7^^iK 
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[0 14 9] ^C'C:^%mm^\t. i¥iBa?5:^;^-XAti 

CO 1 5 0] sEoT, ^13 (B) iz^-rm^^mm-r 

[0 15 1] ^;^c, :^^mm^\tmii (E) t'^-rc 

i$^\tmi 4\z^T^<Dm^f^Mf)^i^^m^^^rj:m\z. m 
mmRo-^i 6vx^m\zmf^L. loomzm^^mi^m^ 

[0 15 2] i^Js±<D^Mf)^ib. *^^7^^TFT4#tt^^ 

mi^m^<D^mzMvxm^^m^^rz^^:^<^^;z^f)^ 

[0 15 3] immm4^ :$^mm9ix\tmmm3 h\t^ 
f3i^mm<DT FT^i^mT^m-^o^miz^^^^xmrn-r 
^^^wtc«4^ hAy-f hmTFT<Dmm^f3:mx$> 

-5 i£x T F T ^ fPS-r ^ 0ij ^ ^t* o 

[01541015 (A) tC^l^T. 4 1 f^;tf^XS 
ffi. 4 2tlT%J^. 4 3fi«l[tt«3^T^^y-Y 

(SI 5 (A) ) 
[0 15 5] ^f3:7T-^:^Z-— ;KC<fc-:3T 5 

00-700 X:<DWL&Xyyi$^^J>^T.mf)mtDn^<DX. 

t<DmLm\zm^^^^n^^^ hmm4 sti^x^m-r 

[0 15 6] :k\z. m^^(Drzisb(Dmm!iB:m^fT^^. m 
^it^mm4 7 ^m^-r^. mmn&mcD^mtmmm i 
(cseA«fi:t<n m 1 5 (B) ) 

[0 15 7];*:tC. Uz^Xh^X^ 4 S^m^-fXr:^^ 

)u^tf'y^u>^T^rztb<D7im (^^mff^iho 
mis (c) ) 

[Oi5 8l:;*:lc, df'y^^jy^cDfzibcDmmmm^rf 
t'^. «y^y:$^'J>iJ?'®«5 lf^<0--/>^rjU^y-,^U> 
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